Hospice is recognized for providing excellent end-of-life care but may be underused by dialysis patients. Hospice use and related outcomes were measured among dialysis patients, and factors that were associated with hospice use were identified. The 2-yr US Renal Data System dialysis patients who died between January 1, 2001, and December 31, 2002, and hospice claims from the Centers for Medicare & Medicaid Services were examined to measure prevalence, factors, and costs that were associated with dialysis withdrawal and hospice use. Of the 115,239 deceased patients, 21.8% withdrew from dialysis and 13.5% used hospice. Of those who withdrew, 41.9% used hospice. Failure to thrive was the most common reason for dialysis withdrawal (42.9%). On multivariable logistic regression analysis, factors that were significantly associated with hospice referral among patients who withdrew from dialysis were age, race, reason for withdrawal, ability to walk or transfer at dialysis initiation, and state of residence. Among patients who withdrew from dialysis and used hospice, median cost of per-patient care during the last week of life was $1858, compared with $4878 for nonhospice patients (P < 0.001); hospitalization costs accounted for most of that difference. Only 22.9% of dialysis hospice patients died in the hospital, compared with 69.0% of nonhospice patients (P < 0.001). A minority of dialysis patients use hospice, even among patients who withdrew from dialysis, whose death usually is certain. Increased hospice use may enable more dialysis patients to die at home, with substantial cost savings. Research regarding additional benefits of hospice care for dialysis patients is needed.
H ospice care is recognized for improving end-of-life treatment for dying patients, most often in their homes or hospice centers (1) . Yet most dialysis patients die in the hospital and other institutional settings without hospice care, and up to 73% die with distressing pain, severe dyspnea, and other symptoms (2) . Although dialysis patients in the United States have a high symptom burden equal to that of cancer patients (3, 4) , their 5-year survival rate is only approximately half that of cancer patients (5, 6) . The Medicare Payment Advisory Commission noted in its June 2004 report to Congress that ESRD beneficiaries have "low enrollment in the hospice benefit, despite their high mortality rates (p. 142)" (7) . Our purpose was to define the extent and the possible causes of the discrepancy between the potential and actual use of hospice care among dialysis patients, focusing on those who withdraw from dialysis as being most likely to be appropriate for hospice care. To accomplish this, we measured hospice use in the US Medicare dialysis population and identified patient characteristics and outcomes that were associated with hospice care.
Materials and Methods

Data Sources and Patient Population
We used the US Renal Data System (USRDS) database to define a 2-yr cohort of patients who died between January 1, 2001, and December 31, 2002, and who were on dialysis immediately before death (including hemodialysis, peritoneal dialysis, and unspecified dialysis modality). To ensure that all costs were captured, Medicare was the primary payer for all patients who were included in the cohort; dialysis patients with other payers (n ϭ 32,858; 22.2%) were excluded. This cohort was used to define three death-related characteristics: Age at death, cause of death, and location by state in which death occurred. A secondary 6-mo cohort was created as a subset of the primary cohort to examine costs of care and site of death. The secondary cohort carried the additional criterion that patients be on dialysis for the entire 6 mo before death.
Withdrawal status was determined from the Centers for Medicare & Medicaid Services (CMS) ESRD Death Notification Form (CMS-2746), which indicates whether the patient withdrew from dialysis and lists the following possible reasons for withdrawal: (1) Access failure, (2) transplant failure, (3) chronic failure to thrive, (4) acute medical complication, and (5) other. Data were listed as missing when the CMS-2746 form was incomplete and no reason for withdrawal was indicated.
Hospice status was determined from the CMS hospice claims Standard Analytical Files. A patient was classified as using hospice when a claim showed the patient in hospice on the date of death or when the discharge code from hospice was death.
Statistical Analyses
We measured the frequencies of withdrawal from dialysis and hospice use in the 2001 to 2002 2-yr cohort of patients by each category of withdrawal and hospice status: Withdrawal, yes/no; hospice, yes/no; withdrawal yes, hospice yes/no; withdrawal, no, hospice yes/no. We also examined the reason for withdrawal, Medicare costs during the last 6 mo and the last week of life, site of death, age at death, cause of death, and state of residence where death occurred. Bivariate analyses were used to measure differences between groups for both categorical ( 2 test) and continuous (Wilcoxon rank sum) outcomes. Analyses were performed using SAS for Windows, version 8.2 (SAS Institute, Cary, NC).
To examine factors that were related to hospice referral, we used two separate logistic regression models. First, we measured the association between dialysis withdrawal and hospice referral, with age, gender, race, and state of residence as independent variables. Second, we ran the same model for only those patients who withdrew from dialysis and added cause of withdrawal as an independent variable. To examine state-by-state variation in hospice use, we analyzed the relationship between the percentage of patients who withdrew from dialysis and used hospice per state and two measures using the Pearson correlation coefficient: (1) The availability of hospices per million population per state (data from the National Hospice and Palliative Care Organization and 2000 US Census Bureau data) and (2) the percentage of the population that resided in rural areas per state (8) . Because only aggregate data were used without individual patient identifiers, this study qualified for exemption from board review from the West Virginia University Institutional Review Board for the Protection of Human Subjects.
Results
In the USRDS 2001 to 2002 2-yr cohort, 115,239 patients met the inclusion criteria. Their characteristics are described in Table 1 by withdrawal and hospice status. Within the 2-yr cohort, 21.8% withdrew from dialysis and 13.5% used hospice. Of the patients who withdrew, 41.9% used hospice. Use of hospice and dialysis withdrawal both increased with age (P Ͻ 0.001 for both; Figure 1 ). In unadjusted bivariate analyses, those who withdrew or used hospice were on average approximately 5 yr older than those who did not (72.7 Ϯ 11.8 versus 68.0 Ϯ 13. Similarly, hospice use among patients who withdrew from dialysis increased steadily with age, from 34% in patients who were 45 to 64 yr of age to 46% of those who were 80 yr or older (P Ͻ 0.001). There were no significant differences in patient characteristics between patients who withdrew from dialysis and used hospice (withdrawal, yes; hospice, yes) and those who did not (withdrawal, yes; hospice, no)
Reasons for Withdrawal from Dialysis
In the 2-year cohort, failure to thrive was the most common reason for dialysis withdrawal, identified in 42.9% of patients, 48.5% of whom used hospice (data not shown). Medical complication was the second most common reason at 35.3% of patients, 30.7% of whom used hospice, followed by other reason in 19.8% of patients and access failure in 1.9%.
Factors Associated with Hospice Use
In a logistic regression model that was conducted in the primary cohort, dialysis withdrawal versus no withdrawal was strongly associated with hospice referral (P Ͻ 0.001), adjusted for age, gender, race, and state of residence (data not shown). Table 2 describes factors that were significantly associated with hospice use, using a similar logistic regression model that was conducted only among patients who withdrew from dialysis.
Age, race, primary diagnosis, reason for withdrawal, and state of residence all were significantly associated with hospice use (P Ͻ 0.001 for all covariates). Black patients and members of other races were least likely to use hospice; patients who with- drew from dialysis because of failure to thrive were most likely to use hospice. Patients who were unable either to walk or to transfer at dialysis initiation (as recorded on the CMS-2728 form) were significantly less likely to use hospice (P Ͻ 0.001). Table 3 shows the median total Medicare costs during the last 6 mo and the last week of life and the median number of hospital days in the last week of life, by withdrawal and hospice status, using the secondary 6-mo cohort (n ϭ 91,687), which included only patients from the primary cohort who had 6 mo of follow-up data. Among patients who withdrew from dialysis and used hospice, the median cost of care during the last 6 mo was $41,853, $4097 less than that for nonhospice users; for the last week of care, the median cost was $1858 for hospice users, $3020 less than that for nonhospice users (P Ͻ 0.001 for both). Most cost differences were attributable to inpatient Medicare costs (not shown) as a result of increased hospital days for nonhospice patients versus hospice patients (4.0 versus 0.0 d; P Ͻ 0.001). Table 4 shows the site of death for patients in the 6-mo cohort by withdrawal and hospice use. Among patients who withdrew from dialysis, those who used hospice were more than four times more likely to die at home instead of in the hospital, compared with those who did not use hospice (45.3 versus 10.8%, unadjusted). Likewise, only 22.9% of hospice patients died in the hospital, compared with 69.0% of nonhospice patients. Of all patients in the 6-mo cohort (withdrawal and nonwithdrawal) who died at home, only 29.6% used hospice (data not shown). Table 5 describes the percentage of patients who withdrew from dialysis and used hospice by reason for withdrawal, grouped by site of death (home versus hospital). Among the patients who withdrew from dialysis and died at home, almost 25% did not use hospice. Among patients who withdrew as a result of failure to thrive, approximately 25% used hospice and died in the hospital, in contrast to 75% who used hospice and died at home. Of those who withdrew as a result of medical complications, 14% used hospice and died in the hospital compared with 76% who used hospice and died at home. Those who withdrew as a result of medical complications constituted approximately 50% of all patients who withdrew from dialysis and died in the hospital, in contrast to approximately 25% of patients who withdrew from dialysis and died at home (Table 5) .
Costs of End-of-Life Care and Site of Death
Geographic Distribution of Hospice Use
Using the 2-yr 2001 to 2002 cohort, Figure 2 demonstrates the more than two-fold variation in the percentage by state of patients who withdrew from dialysis and used hospice. For example, although Iowa and Maine had similar rates of dialysis withdrawal, at 37.1 and 39.1%, respectively, 54.6% of patients who withdrew from dialysis in Iowa used hospice, compared with only 16.7% in Maine. In an analysis that included all 50 states, there was no correlation between the number of Medicare-certified hospices per million population and percentage of patients who withdrew from dialysis and used hospice care (r ϭ Ϫ0.0845, P ϭ 0.55). Alaska has the fewest hospices per capita with 4.8 hospices per million population; Wyoming has the most, with 36.5 hospices per million. However, there also was a significant inverse relationship between the percentage of the state population who lived in rural areas and the percentage of patients who withdrew from dialysis and used hospice; patients who resided in more rural states were less likely to use hospice (r ϭ Ϫ0.383, P ϭ 0.006).
The most common causes of death for the 2-year cohort are described in Table 6 by dialysis withdrawal and hospice status. For patients who withdrew from dialysis, cardiac combinations (21.4%) and other identified cause (16.6%) were the most common diagnoses; for hospice patients, they were unknown and missing (24.9%) and cardiac combinations (18.2%). Cardiac combinations included atherosclerotic heart disease, acute myocardial infarction, cardiac arrhythmia, cardiomyopathy, hyperkalemia, and pulmonary edema.
Malignancy was a more common diagnosis in the hospice group than in the withdrawal group, at 9.5 versus 7.2%; in contrast, septicemia and stroke were more common in the withdrawal group. Dementia rarely was identified as a cause of a Median values given with (total range), instead of minimum and maximum because most minimums were 0. b Significant at P Ͻ 0.001 on Wilcoxon rank test of association between variable and withdrawal, yes, hospice, yes, versus withdrawal, yes, hospice, no. death for either the withdrawal (1.4%) or the hospice group (1.3%). Overall, the percentage of patients with unspecified diagnoses, described as unknown or missing diagnoses, other cause, or other with Ͻ1% was very high for both groups: 35.8% for the withdrawal group and 45.9% for the hospice group.
Discussion
Dying patients with ESRD use hospice roughly half as often as dying patients in the United States as a whole (13.5 versus Ͼ22%) (9,10). For a patient to be eligible for hospice care, his or her attending physician must certify a life expectancy of 6 mo or less if the disease takes its normal course. After dialysis withdrawal, 96% of patients die within 30 d (2,11,12 ). Even though death after dialysis withdrawal is much more predictable than death of cancer patients, the 41.9% hospice use rate of patients who withdraw from dialysis lags behind the Ͼ50% rate in cancer patients (13) .
Most hospice dialysis patients seem to experience better pain control while dying at home than in the hospital (2). We found that dialysis patients who received hospice care were more than twice as likely to die at home compared with those without hospice care; median hospital days in the last week of life were reduced from 4.0 to 0.0 d, and the median cost of care for the last week of life for hospice patients was approximately one third that of nonhospice patients. For approximately half the patients who withdrew from dialysis and died in the hospital, 
Factors Associated with Hospice Use
Dialysis patients were more likely to use hospice when they were older, were white, had failure to thrive as the reason for withdrawal, and were able to walk or transfer independently at dialysis initiation. Because ability to walk or transfer was measured at dialysis initiation, its predictive value of future use of hospice is unclear; longitudinal functional data are needed to determine whether an acute event such as a stroke and subsequent marked functional decline are associated with increased hospice use.
Among patients who withdrew because of failure to thrive, almost 50% used hospice, compared with less than one third of those who withdrew because of a medical complication. Patients with failure to thrive also constituted the majority of patients who died at home using hospice (43.6%). The high percentage (42.9%) of patients who withdrew as a result of failure to thrive may reflect the high prevalence of cognitive impairment and/or functional decline in hemodialysis patients (14) . Patients with failure to thrive typically follow a course of gradual decline, allowing their families more time to prepare for end-of-life issues and thus to accept the hospice option more willingly than families of patients who withdraw after an unpredicted acute complication in the hospital. A gradual course of decline also gives physicians the ability to predict an imminent death and to help patients and families accept a limited life expectancy and plan accordingly, including consideration of hospice use.
State of residence also was strongly associated with hospice use (Figure 2) . Geographic variation in hospice use has been noted in nondialysis patient populations (15-18). We found that for withdrawing dialysis patients, the more rural their state of residence, the less likely their use of hospice. Additional unmeasured factors in our study that may influence hospice use include nephrologist comfort level with hospice referral, patient and family acceptance of hospice referral, availability of hospice services, understanding of the Medicare hospice benefit as it applies to dialysis patients by dialysis unit social workers, and hospice relationships with dialysis unit personnel.
Nephrologists may be uncomfortable with addressing endof-life issues and hospice referral with their patients because end-of-life care is not well addressed in renal fellowship training; second-year fellows report feeling unprepared to care for their dying patients (19) . Because of lack of education, many patients with ESRD and their families may not know that hospice is an option for them (20) . Among patients who do not withdraw from dialysis but are enrolled in hospice, the average number of days in hospice is 21.0 (Ϯ40.3) compared with 57 d in the nondialysis hospice population (21), indicating that even dialysis patients who do not withdraw have late referral to hospice.
Eligibility for the Hospice Benefit
Dialysis patients may receive both the Medicare ESRD benefit and the Medicare hospice benefit, but many dialysis units and hospice programs seem unaware of this eligibility. To continue dialysis under the Medicare dialysis benefit and also enroll in the Medicare hospice benefit, a patient must be certified by his or her attending physician to have (1) a life expectancy of 6 mo or less if the disease takes its normal course and (2) a terminal diagnosis for hospice other than kidney disease, such as cancer or end-stage heart disease (22) . (Approximately 2750 of the 15,565 hospice patients with ESRD in our study had a terminal diagnosis of a nonrenal disease and continued dialysis.) The Mid-Atlantic Renal Coalition (ESRD Network 5), the Renal Physicians Association, the Forum of ESRD Networks, and the National Hospice and Palliative Care Association are working with CMS to improve understanding of the Medicare hospice coverage for patients with ESRD and dialysis providers.
Consideration of a Regularly Scheduled Prognostic Evaluation
Currently, there is no required process during maintenance dialysis to address the expected prognosis or the options of withdrawal and hospice. Physicians' asking the "surprise" question ("Would I be surprised if this patient died in the next year?") has been found to be helpful in identifying patients who are likely to die and to lead to increases in hospice referrals in primary care populations (23) . This question has been recommended for regular use by nephrologists to help identify dialysis patients who are appropriate for palliative care intervention (24) .
If the patient is deemed unlikely to survive this period, then this determination could trigger an assessment of his or her cognitive, nutritional, and functional status; pain and symptom burden; and self-reported quality of life. It would provide an opportune time to engage in advance care planning, including the patient's preferred site of death and desirability of hospice.
A brief cognitive assessment is critical to identify whether the patient has the decision-making capacity to participate in advance care planning or discussions with proxy decision makers and caregivers are needed to explore treatment goals. Thus far, the nephrology community has shied away from initiating such discussions, but patients' best interests are no longer served by clinicians' ignoring the need for them.
The strengths of our study include the large sample size of USRDS dialysis patients who are largely representative of the non-health maintenance organization dialysis Medicare population, with minimal loss to follow-up for death notification. The data enabled us to identify that age and state of residence are strongly associated with dialysis withdrawal and hospice referral and also to document important differences in outcomes between hospice and nonhospice dialysis patients.
Our results depend on the quality control of data input and the completion rate of the CMS-2746 form, which may vary widely among dialysis units, introducing potential ascertainment bias. The limited options on this form for identifying causes of death, reasons for dialysis withdrawal, and hospice use prevented more detailed analyses, such as reasons for nonreferral to hospice. We were unable to determine whether dying dialysis patients prefer hospice to nonhospice care or to measure the quality of end-of-life care that was received by patients dying with and without hospice care. This highlights the need for further improvement in the accuracy, detail, and completeness of USRDS end-of-life data collection on the CMS-2746 form for dialysis withdrawal and hospice patients. Our data also were limited in that patients whose primary payer was not Medicare were excluded, so our results may not be generalizable to all dialysis patients.
Three of the four possible reasons for dialysis withdrawal listed on the CMS-2746 form are vague, all except access failure, which is listed for 1.9% of patients. The withdrawal status of 8540 (7.4%) patients in the entire 2-yr cohort was unknown, and the major cause of death for 25% of patients who died while receiving hospice care was unknown and missing. Failure to thrive (42.9%) is an inexact term that usually signifies significant impairment in one or more areas: Cognitive, functional, nutritional, or psychiatric, especially depression (25) . More specific reasons for withdrawal on the CMS-2746 form would improve our understanding of the factors that contribute to the high rate of dialysis discontinuation in this country.
Our findings point to the opportunity to improve access to hospice for dialysis patients. To this end, ESRD recently was added to the list of hospice-appropriate diseases, joining cancer and heart, lung, and neurologic diseases (26) . The American Society of Nephrology and the Renal Physicians Association also have published a clinical practice guideline and position statement that directly endorse hospice care for patients who have ESRD and are at the end of life (27, 28) . CMS recently added the following question to the revised CMS-2746 form, introduced in October 2004: "Was patient receiving hospice care before death?" Last, to determine whether hospice care provides higher quality end-oflife care than most patients currently receive, a prospective study of hospice use by dialysis patients is needed to measure the outcomes of pain and symptom management, emotional support, communication, and patient and family satisfaction. a Cardiac combinations included atherosclerotic heart disease, acute myocardial infarction, cardiac arrhythmia, cardiomyopathy, hyperkalemia, and pulmonary edema.
b Most common of these diagnoses were pneumonia, ischemic bowel, ischemic brain damage, gastrointestinal hemorrhage, other hemorrhage, other infections, valvular heart disease, and chronic obstructive pulmonary disease.
